13.12.lHTerpmpoBaHHbIX YPOK 11 knacc B paMkax nabopatopum Haykona6
TemMma: Dnektponus (Xmmmsa- pusmnka)

Tvin ypoka: YpoK YCBOEHUS HOBbIX 3HaHUMN

Llenb ypoka:

N3yunTb CYLHOCTb NpoLecca 3/1eKTpoan3a 1 BbISCHUTb 06/1aCT €ro NpuMeHeHus.
3apaum ypoka:

O6pasoBaTesibHble:

Ncnonb3ysa MexnpeaMeTHble CBA3M co34aTb MHMOPMaLMOHHO-06pa3oBaTenbHYHO
cpeay, No3BonsALWY obecneynTb YCBOEHME YYALWMMUNCH INEKTPOXUMNYECKNX

NPOLIECCOB MPW 3/IEKTPOSIN3E;

A06UTbCA YCBOEHUS yYaLWMMUCS MOHATUIN: rafibBaHOCTErns, raJibBaHOMNNacTmKa,
pauHMpoBaHue;

CUCTEMATU3NPOBATb 3HAHUA YYaLLMXCA O NPAKTUYECKOM MPUMEHEHNN 3/1eKTPosin3a.
PasBuBawwiume:

pa3BuUTME No3HaBaTesbHbIX YMeHUN (YMeHMe BblAeNsaATb rNaBHOE, BECTU KOHCMEKT,
HabnaaTb, BbINONHATL SKCNEPUMEHTasIbHble 3a4aHns, 06bsACHATL pe3ynbTaThl
ONbITOB, BblABUIaTb rMNoTe3bl, KnaccudumumpoBaTb, HaXoAUTb MHPOPMALUIO B
NHTepHeTe);

pa3BuUTUE MbIWNEHUS (JTIOrMYEeCcKOoro, aHanmMTUYeCcKoro, CUMHTE3MpyoLWwero).
BocnurartenbHble:

BOCNMNTAHUNE MONOXUTENBbHOIO OTHOWEHNA K 3HaHUAM,

BOCMUTaHME XapaKTepa Ha NyTU AOCTUXEHMS NOCTaBNEHHON uenn (Npyn NOCTaHOBKEe
onbiTa, 4o6bIBaHNA HeobxoanMon MHdopMaunm npu pabote ¢ UCTOUHMKAMN).

O6opyaoBaHue: npmbop 414 3/1eKTponm3a,umdpoBbie MynbTUAATYNKU
amnepBosbTMETp,onpeaeneHnsa pH nabopatopmun Haykonab pacTtBopbl 21€KTPOINTOB
,aNtOMMHNEBAN NOXKa, MOAENb KPUCTAN/IMYECKOW pelleTKn xnopuaa HaTtpus, ,
WHTEpaKTMBHAasa AOCKa, Npe3eHTaumsa Bmaeo dparMeHToB NPpUMMEHEHN 3NeKTPoIn3a,
WHCTPYKTUBHAs KapTa ypoKa, NpUI0XeHUs, MHCTPYKLUN

TexHonornm obyueHus: npobsieMHble TEXHONOMNU, MHTEPAKTUBHbIE TEXHONOMMMU.
MeToabl 06yueHuns: nccnenoBaTenbCkUn, aHanorunm,

MnaH ypoka.

OpraHm3aunoHHbIM MOMEHT — 1 MUH.

MoTuBaums yyebHon gesatenbHocTn. CooblieHne uenm n 3agay ypoka-3 MUH



BbisBneHune, akTyanmsaumsa U KOppeKTUPOBKA OMOPHbIX 3HAHUN-5 MUH
N3yyeHue HOBOro matepmana — u rnpoBeaeHue 3KCNepuMeHTOB -25MuH
NMoaBeaeHWe NTOroB 3KCNEepUMEHTa U ero opopmaeHune
-10MUH.
MpocmoTp BUAeodparMeHTa 0 NpUMEHEHUN 3NeKTpoan3a-5MuH
Cucrematmnsaums 3HaHUM 06 anekTponmse- rpynnosas dopma pabotbl — 10MuUH.
JoMallHee 3agaHne — 4 MUH.
Pednekcmsa — 2 MUH.
Jintepartypa:

Xopa ypoka
1.0praHu3aLMOHHbIN 3Tan
3anucb Ha focCKe:
"OTKpbITUA B 06/71aCTU 3/1€KTPOXMMUMN NPEACTaABAAIOT CO60M OAHY U3 CaMbIX
60NbLIMX PEBONIOLMIA B XMMUN U OTKPbIBAKOT 3Py HOBbIX OTKpbITU" [.0.
OaHuvanb (AaHMMACKUIA 3/1IEKTPOXUMMUK)
2. MoTBaumsa yuyebHou gesaTtenbHocTu. CooblieHmne yenm v 3agad ypoka.
MoctaHoBKa npob6nema
Haw ceroaHsWHMM YpoK MHEe XO0TenocCb 6bl Ha4YaTb C @aHTUYHOW NereHabl:
«Hekunn mactep, UM KOTOPOro UCTOPUS He COXpaHuia, NPUMHEC PUMCKOMY
nmnepaTtopy Tnbepuio, NpaBuBlIEMY B Ha4vase I Beka H.3., yawy u3 mMetanna,
HanoMuHatuwero cepebpo, Ho Tonibko 6osiee nerkoro. NMogapok CTOW XNU3HU
nsobpetartento: Tubepuin npukasan KasHUTb €ro, @ MacTEPCKY YHUUTOXUTb,
NOCKONbKY 60541CS, YTO HOBbIM MeTann MoXeT obecueHnTb cepebpo MMnepaTopcKom
COKpOBULWHMUBI». CornacHo pacckasy lMNnmHmna Ctapwero, 3TOT MeTaslyl, MOXOXWUIK Ha
cepebpo, 6bin1 NONYyYEH U3 «TIMHUCTON 3eMNn>».
A B 1827 roay HeMeuKkui yyeHbln ®puapux Bénep nonyyaet HECKONbKO FpaMMoB, a
yepes HeCKOJIbKO NeT yXe HEeCKOJIbKO KUI0rpaMMoB HOBOIO JIerkoro, nNpo4yHoro,
bnecrawero metanna. Ho Metann CcTomn Takxe AOporo, kak cepebpo.
Y MeHA Ha CTOoJ1Ie HaxXoaAuTCs nlgenme U3 3Toro Metanna. Kak Bbl lyMaeTe, 0 KakoM
MeTanne naet peyn?

OTBeTbl yyawmxca (aIloMUMHUN)

MocMoTpuTe, NOXanyncra, Ha reorpadumyeckyto kapTy Poccumn, 3aecb 0TMEYEHbI
OCHOBHbIE LIEHTPbI MOIYYEHNS aNtOMUHUS.

Yyauimecs Ha3biBaloT ropoaa Bonrorpaa, KpacHospck.

Kak Bbl AyMaeTe, NOYEMY XEe UMEHHO B 3TUX FrOpoAax PacrnosioXeHbl KpynHehwmne
3aBOo/bl MO NPOU3BOACTBY atOMUHNA?



Yyauwmecs KOHCTaTUpYHoT (paKT pacrnosio>keHUsi 3aBoA0B NO NpPpou3BOACTBY
aJIlOMUHUSA B6JIM3N KPYNHbIX 3JIEKTPOCTaHUMMA.

Takum 06pa30M, Mbl NpULLIN K BbIBOAY, YTO ANA NONyYEHUA aNtOMUNHUA HeobxoanMbl
3Ha4YUTENIbHbIE 3aTpPaTbl SJIEKTPO3HEPTUN.

N Mbl cerogHa BTOpraeMcsd B obnactb 3/1IeKTPOXUMUN, O KOTOPOM nNucan ewle
[JaHunsnb, HaM NpeaCTOUT pacCMOTpeTb OAHO U3 ero SIBJIeHUN -«3/1eKTPOIN3>».,

CchopmMynupymnTe TeMy Halwero ypoka.. 3anuwuTte ee, NoXanywnucra, B
WHCTPYKTUBHYIO KapTy.

4.1 dneKTpOaM3 pacrJiaBa xJsiopvaa HaTpusa.
[aBaliTe pacCMOTpUM 2N1EKTPOANU3 pacniaBa xaopuaa HaTpus.
Mpubop, B KOTOPOM OCYLLECTBASIETCS 3NEKTPOSIM3, HA3bIBAETCS 3J/IEKTPOJIN3EpPoM.

OH COCTOUT U3 CTEKNAHHON TPYHKN N 3N1EKTPOAOB, ABAAKOWMXCAS NPOBOAHNKAMU
MeXAy 3/1eKTPUYECKUM TOKOM U NMPOBOASLLEN CPEAOMN.

BcnomMHUTE 13 Kypca hU3MKM, Kak HasbiBaOTCA AaHHble anekTpoabl? (KaTtoa v aHoa)
Yyawmecs 3anmcbiBaloT onpeaesieHMe B MHCTPYKTUBHYHO KapTy.

OTpuLATENbHO 3apSXXEHHbIA 3N1EeKTPoA Ha3blBAETCA KaToA U YCI0BHO 0603Ha4vaercs

K(-).
MoNOXUTENbHO 3apsiXKEHHbI 3/1EKTPOA Ha3biBaeTCs aHoA M obo3Havaetcs A(+).

MNoa AEACTBMEM 3MEKTPUUECKOrO TOKa KaTUoHbl Na+ ABUXYTCS K KaToay, rae
NPUHMUMAIOT OT HErO 3NEKTPOHBI.

Na+ +e = NaO- npouecc BOCCTaHOBJIEHUA.

(BoccTtaHoBneHne- 3To Npouecc NpUHATUS 3NEKTPOHOB).

AHMOHBbI Cl — ABMXXYTCSA K aHOAY M OTAAIOT SN1EKTPOHbI:

2Cl - - 2e = CI20- npouecc OKNUCJIeHUS.

(OkucneHne- 3TO NpoLUEeCcC OTAAYN IMIEKTPOHA).

CornacHo onpegeneHuio, 3J1eKTPOJIN3 ABJISETCHA OKUC/IUTESIbHO-
BOCCTaHOBMUTEJIbHbIM NPOLIECCOM, TaK NMPOUCXOAUT USMEHEHMUE CTErNneHn
OKMC/IEHUSA 3/1IEMEHTOB.

[aBaliTe 3anuwemM MoNeKynspHoe ypaBHEHMNE 3/1eKTPon3a.

2NaCl ====2Na + CI2

BbiBOA: Ha KaToAE BblAeNAeTcs MeTaaIM4yecknii HaTpui, a Ha aHoae —
ra3oobpasHbiii X10p.

Coob6uweHune yyeHumkKa.



B pe3synbTaTe Takoro rnpouecca nosy4darT akTuBHble MeTannbl, 70% Mg, 6onbwoe
konnyecteo K, Li, Ca, Ba, Sr, Be, Mn, a Takxe Tyronnaekue metannbl: TutaH, W,
Mo, V, HNobui. TK MeTans bl LWUMPOKO UCMONb3YIOTCSA B aBMaLmn, KOCMOHABTUKE,
aTOMHOW MNPOMBbILWIEHHOCTU, SNEKTPOTEXHUKE, MeanumHe. M3 pacnnaBos noayyawT
NaHTaHoMAabl U aKTUHOMAbI. [pakTU4YeCcKn BeCb aftOMMHUIA B HacTosiLee BpeMs
NOSy4yarT 3N1eKTPOSIM30M pacrnsiaBa oKCuaa astoMUHUSA, coaepKallerocs B
rnanHo3eme n bokcuTax. M3 pacnnaBoB NoNy4atoT Takxke ranoreHbl — xaop, dTop.

B 1886 r. AHpu MyaccaH nocJsie MHOrmx nonbITOK BrepBble NoJsiyuun
HECKOJIbKO Ny3blpbKOB razoobpasHoro ¢ropa anekrponnsom 6essoaHOro
¢dTOopoBOgopoaAa n 6bin1 YyAOCTOEH 3a CBOM cnocob nonyyeHna Hobenesckon
npeMum.

4.2 DneKTpoNn3 BOQHOro pacTBopa 3J/1eKTpoJsinTa.

YeM an1eKTposin3 pactBopa COMIM OT/IMYAETCS OT 3/1IeKTpoamM3a pacnnasa? 4 aymato,
4YTO nocne HeboNbLWOro nccneaoBaHus Bbl,pebsaTta, CMoXeTe HaNTU OTBET He TOSIbKO
Ha 3TOT BOMNpPOC ,HO M NOMOYb Bpayvy [oHanbay Yensy, rnaBHOMY repoto
daHTacTnyeckoro npomsseaeHus Nappu NappmcoHa «KocMmmyeckuin spay».

CroXeT AaHHOro NpousBeaeHns: C KoCMMYecknuM kopabnem npounsowsia aBapus, U3
onLLEPCKOro CoCTaBa B XWBbIX OCTancs Bpay [loHanba Yens, K KoTopoMy
nepexoauT KoMmaHaoBaHwe kopabnem. [loHanbAy NpuxoauTcs pelaTb MHOXeCTBO
npobnem, ogHa 13 KOTOpbIX - HEXBATKA KMUciopoaa Ha 6opTy, T.K. MHOrMe ero
Nnpon3BoAMTENN — 3efieHble OAHOKeTOYHble BOAOPOCIN — normbnu. «...'ae B3aTb
Kucnopoa B rnybuHe mMexxnnaHeTHOro npocrtpaHcTea? yman! OH B6buBan Bce 370 B
CBOM YTOMJIEHHbIA MO3r, HO TaM 6bina NuWb NonHasa nycrorta. M, TeM He MeHee, ero
Tep3ana MbIC/lb, YTO OTBET HAaXOAUTCHA NPsAMO nepepg rnaszamMmn. EAMHCTBEHHOW Bewbio,
Haxoaswenca nepes HUM, 6bIIM BOAOPOCAN B X BoAsHOM Kynenu. OHM genanu Bce,
4YTO MOrNM, OH 3Han 3TO, U, TEM HEe MeHee, OTBET rae-To 34ecb. Ho rae?..»

OaBauTe npoBegem

- pa6oTa N0 KOMNETEHTHOCTHbIM OPUEHTUPOBAaHHbIM 3afaHUAM.
MpocMoTp BMAeo(pparMeHTOB O NPUMEHEHUM BJ1IeKTposin3a
Coob6ueHne y4eHUKOB.

3. FanbBaHOMMIACTUKA — MOJIlyYeHNE MeTaNIMYEeCKMX KOMUN, a TakXe NoKpbITMe
HEMeTa/NIM4YeCcKnx NpeaMeToB C/10eM MeTannoB. lNMpouecc 30104eHne gepeBAHHbIX
cTaTyn u Ba3 6bin n3BecTeH ewe B [ljpeBHeM Ermnte, HO Hay4Hble OCHOBbI
ranbBaHOMNIACTUKM BblSIN 3aN10XKEHbI PYCCKUM (DU3NKOM N SNEKTPOTEXHMKOM b.
Akobun B 1838r. B 1836 r. yyeHbln npoBoAn anekTponns pacteopa CuS04 u Ha
OAHOM U3 MeAHbIX 31eKTpoAoB yBmaen obpasoBasBlieecs TOHKOE MeaHOoe MOKpbITUeE.
O6cyxaas 310 aBneHne, Akobu npuwen K MbiC/IM 0 BO3MOXXHOCTU U3rOTOB/IEHUS
Konun c nbbix Bewen. Tak Havyanocb pa3BuTue rajbBaHOMIacTUKKU. B aToM xe roay
Akobu NyTem aNEeKTPONMTUYECKOrO HapaluBaHMa Mean U3rotoBua Kauwe anas
neyataHusa 6yMaXkHbIX AeHeXHbIX 3HakoB. B 1836 r npuMeHmnn 3ToT cnocob ans
n3roToBaeHus nonbix duryp B McaakosckoM cobope B CaHk-lMeTepbypre

4.9neKkTponutnyeckoe pacpmHmpoBaHme - ounctka metannos (Cu, Pb, Sn u gp.)
oT npumecen(Ag, Au n apyrux 6naropofHbiX MeTasnnoB) 371EKTPOSIU30OM C
NPUMEHEHMEM aKTUBHbIX (PacTBOPUMbIX) aHOA40B. [aHHbIAN Npouecc — 0AHO UX
CTapenwmnx aNeKTPoOXMMMNYECKMXNPOM3BOoACTB. BnepBblie 3TOT MeToA 6bin



npuMmeHeH B Poccun B 1847 r. Tak NnoslyyeHHY0 U3 pyAbl HEOUYUNLLEHHYIO Medb
OTNMBatT B hopMe TONCTbIX JIMCTOB, KOTOPblE NOMELAaloT B BAHHY B KayecTBe
aHonoB. lNpun anekTponuse Meab aHona 6yaeTt pacTBopsATbes, npumecn (Ag, Au m
Apyrve 6naropoaHblie MeTansbl) BbiNaAatoT HA AHO, HA KaToAe, CAeMaHHOM U3 0co60
yncton megm byaert oceaatb YMcrtas meab. Joporo o6xoamnTcs Takas
padMHMpoBaHHasa Meab C npuMmecbito Bcero 0,1% mn MeHee, HO BCe 3aTpaThbl
NOKPbIBAKOTCA CTOMMOCTbIO U3BJIEYEHHbIX U3 Hee cepebpa, 30110Ta, ceneHa, Tennypa.

5.FanbBaHOCTErns — HaHeceHne MeTaaIMYecKnX NOKPbITUA Ha NOBEPXHOCTb
MeTa/INIMYeCcKoro Usaenus Ans 3awuTbl OT KOPPO3UU UK NpUAAHUS AEKOPATUBHOMO
Buaa. Hanpumep, oUMHKOBKA, XpOMUPOBAHNE, HUKENMPOBAHME U Np.

NcTopuyeckuin cnydan npousowen ¢ ApxumenoM. Llapb M'vepoH, xuswun 250 net ao
H.3., NOPYy4Yn/sl eMy NPOBEPUTb YECTHOCTb MacTepa, U3roTOBMBLLErO 30/10TYH0 KOPOHY.

Tenepb y Hac AOCTAaTOYHO 3HaHWIA, YTO6bI NoaAenaTb 3071070, U ecnn 6bl Mbl
nepeHecnIMcb celyac B npowioe, TOYHO Apxumen yX TOYHO 6bl He Aoragasncs?

MOXHO U3roToBUTb U3aenue n3 BofibppamMa, a 3aTeM C NOMOLLbIO 3N1eKTPoM3a
(ranbBaHOCTErMM) NOKPbITb TOHKMM CroeM 3on0Ta. OnpeaennTb NOAAENKY MOXET
TOSIbKO AOPOrocTosias sKcrnepTmsa. He nokynamte AparoueHHoOCTN C pyk!

2. 3aHMMaTes1bHble Npobnembl:
(nctopmnyeckas)

-NHCTUTYT NpuknagHon dusnkm Kntamckom akageMmm Hayk coobmn o pesynbratax
nccnepgoBaHus rpobHULbl nonkosogua xxou-4>Ky, NOXOpoHeHHOro B 237 r H.
CnekTpasnbHbIM aHanM3 OpHaMeHTa yKpaluarowero capkodar rnokasas, 4To oH
COCTOMT 13 cnnasa cogepxauwero 85% Al 10% mean 5% Mg.

Kak Mornu gpeBHME KUTACKME MacTepa NnoayymTb CniaB?
(coBpeMeHHas)

-Boaopoa, nNony4YeHHbIM 31eKTPOSIM30M BOAbl, 9KOHOMUYECKM BbIFOAHOE M
3KO0JIOFMYECKM YMCTOE TOMIMBO? YTO Bbl AyMaeTe No 3TOMy NoBoAy?

MpeacrtaBuTenn HeMEUKOM KOMMaHuM Siemens CYMTalT, YTO MMEHHO BOAOPOA,
NOSIYYEHHbIA  3/IeKTPONIM3OM  BOAbl, MOXeT obecneunTb  SHepreTUnyecKkyto
He3aBUCUMOCTb [epMaHun. AMOUUMO3HbIE MNaHbl epMaHUM BKKOYAKT MOJSHYHO
PEeCTPYKTYpU3auno aHepreTnyeckom akoHommkmn Kk 2020 roay Ha 30%, a k 2050-Ha
80%. [Anga atoro Heo6xoAMMO CTPOUTENLCTBO 3aBOAOB 3/1EKTPOSIN3a, KOTopble 6yayT
BblAENATb U3 BOAbl BOAOPOA AN AANbHENLWEro XxpaHeHnsa u pacnpegenenus. [anee
BOAOPOA MOXET WCMoNb30BaTbCA B MPUBbIYHbLIX FAa30TypOUHHbLIX reHepaTtopax uau
Kak TonmBo Anst aBtomobuneinn. Takon BOAOPOAHbIM 3anac TakxXe MoMOXeT CrinagunTb
HeperynspHoOCTb MNOCTaBOK 3Heprun U obecneuynTb A[OCTaTOYHOE KOINMYECTBO
3N1eKTpnyecTBsa B NMKM notpebnexHus.

8.Pecdnekcua «JlectTHMua 3HaHUN»
OueHunTe CBO AeATENbHOCTb Ha JIECTHULE 3HAHWUMN:

-Bce noHuMalo, BCe Nony4ynTcs;



-MoHUMato, HO HYXHO elle nopaboTaTb;

-M710X0 NOHMMAto HOBbIM mMaTepuan.

UToroeoe tectupoBaHue.

1.21eKTPOSIN3 MOXHO CYUTATb OKUCIIUTENIbHO-BOCCTAHOBUTENbBHOW peakuuen, npomcxoasien
noJ BO3JAENCTBUEM 3/1EKTPUYECKOro ToKa?

2.Ha kaToze nponcxoamnT Npouecc 3/1eKTPOXMMMNYECKOro OKUCIEHNA?
3.KatuoH Na + 6yaert BocCTaHaBIMBaTbCS Ha KaToae B BOAHOM pacTBope?
4.AHnoH Cl — bygeT oKncnaTbCs Ha aHOAE B BOAHOM pacTeope?

5.Mpwn anektponuse pacnnasa NaCl moxHo nonyuntb Na wu CI2

6e3 owmnbok - oueHka «5»

1 owmnbka — oueHka «4»

2, 3 ownbKM — oueHKa «3»

1_

2-




MHCTpYKTUBHaA KapTa ypoka

TeMma ypoka

DNeKTpoNn3- 3To

1.9nekTponus pacnnasa n pacrsopa NaCl

NaCl

KA
2.9nekTponus pacrsopa CnSO04
CusS04
KA
3apaua
AaHo:
m(02)=6.4r
m(Cn)=?
AomMmaluHee 3apaHue:
1.n.19,N%2,6,7
3aHuMaTenbHble Npobnemsl:
2. NHcTuTyT npuknaaHon dusnkm Kntanckom akageMmm Hayk coobmn o
pe3ynbTaTtax nccneaosaHmnsa rpobHuUbl noskosogua [xou-4xy, NMOXOpOHEHHOIO B
237 r H.3. CneKkTpanbHbI aHaINM3 OpHaMeHTa yKpalwlatowero capkodar nokasas, 4To
OH COCTOUT U3 cniasa coaepxauwero 85% Al 10% mean 5% Mg.

Kak mornu ApeBHNE KUTanckme MacCTeEpa NoJy4YnTb cnnae?

3. BO,CI,ODO,U, p I'IOJ'Iy‘-IeHHbIﬁ 3N1EeKTPOSIN30OM BOAbl, SKOHOMUYECKUN BbIrOAHOE U
3KO0MMYECKN YMUCTOE TONIMBO? YTO BbI AyMaeTe no 3Tomy I'IOBO,EI,Y?



MpunoixxeHue 1.
UHCTpYKUMA

Ona onpeneneHns pes3ynbTaToOB 3JIEKTPOsiIM3a BOAHbIX PAaCTBOPOB CYLUECTBYIOT
cneaywuwimne npasuna:

Mpouecc Ha kKaToAe He 3aBMCUT OT MaTepuasia Katoaa, a 3aBUCUT OT
NoJIOXKEHUA MeTaJla B 3JIEKTPOXMMUUECKOM paay Hanpsa>XeHUu.

1. Ecnn KaTWUOH 3N1EeKTPOaMTa HAaXoAUTCH B Havane psaa Hanpsi>xeHun (no Al
BK/IKOUMTENbHO), TO Ha KaToAe MAET NpoLecc BOCCTaHOB/IeHUS BoAbl (BblaenseTcs
H2). KaTuoHbl MeTanna He BOCCTaHAB/IMBAKTCS, OCTAKOTCS B pacTBope.

2. Ecnn KaTWOH 3/1EKTPONMTA HAaXoAUTCA B psAy HaMpsHXKEHUN Mexay astoMUHUEM U
BOAOPOAOM, TO Ha KaToAe BOCCTaHaB/IMBAOTCA OAHOBPEMEHHO U MOHbI MeTanna, 1
MOJIEKY bl BOAbI.

3. ECnn KaTWOH 3/1IEKTPONMTA HAaXoAUTCA B psiAy HanpshKeHW nocne Bogopoaa, To
Ha KaToAe MAET TOJIbKO MPOoLEecC BOCCTAaHOBNEHMUS MOHOB MeTasa.

KaToaHble npoueccbl B BOAHbIX pacTtBopax conen.

DIEKTPOXUMHUECKUA Psi/i HANPsKEHUN

METAJIJIOB
Li, K, Ca, Na, Mg, || Mn, H2 || Cu,
Al Zn, Fe, Hag,
Ni, Sn, Ag, Pt,
Pb Au
- HC + _
BOCCTaHAaBJINBACTCA né +né

2H20 + 2& = H21
+2e=
H21 +
20H™

Mpouecc Ha aHoAe 3aBMCUT OT MaTepuaJsia aHoAa M OT NpUpoAbl aHUOHA.
Ecnn aHoa HepacTBOPUMbIN, T.€. MHEPTHbIN (yronb, rpaduT, NaaTtMHa, 3010T0), TO:

a) NpuW 3NeKTpoau3e pacTBOPOB Cosien 6eCKMCNopoaHbIX KUCIOT (KpoMe hTopmaoB)
Ha aHoAe MAET Npouecc OKUC/IEHUSA aHUOHA;

6) Npu anekTponM3e pacTBOPOB COJMIEN KUCNOPOACOAEPXKALMX KNCNOT U GTOpMAOB
Ha aHoAe MAET NpouecC OKUCIeHNs BoAbl (BblAENSETCS KNCA0pPOA); aHUOH He
OoKMUCnseTcs, ocTaétcsa B pacTBope.



AHoAHbIe npoLuecchbl B BOAHbIX pacTBOpax.

Anox KucnoTHslil octaTok
| OECKUCIIOPOAHBIN || KHUCJIOPOJICOACPKAIITII |
HepactBopumsiit Okucnenue B xucinon,
aHHOHA HEUTpaJIbHOM cpenax:
(xpome 2H20 -4 =021 +

(dbTopuIOB) 4H+






